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CLAIMS 




1. An automated or semi-ayterffated system for optimising the production performance of 
5 a milk producing animal n^d comprising a plurality of individual herd members each as- 
signed a unique identification co3e"*t*te£jsrecognisable by the system, the system com- 
prising the following interconnected means: 



(a) means for collecting a milk sample fror 
10 is connectable to the herd milj£iP<TsyS:em, 



individual member of said herd, said means 



a 
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(b) means for re^dgnising the identification code of the individual herd member, 

(c) means for storing^ta including data for the physiological and nutritional state of said 
15 each individual herd member*S«^luding data indicating point in time in the reproduction 

and lactation cycles, 



id 

a 

;s 
m 



(d) means for analysing a plurality of compounc 
collected, said means comprising: 



or parameters in a milk sample being 
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(i) separate means for analysing individual compounds or parameters in the milk 
sample, each of sakTseparate means is capable of generating a detectable signal in 
the presence"?)? an individual milk compound or parameter, 
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(ii) mear^Ssfor directing a part of the milk sample to each separate analysing 
means, said directTng-RQ^ controlled by said means for storing data for the 
physiological and nutritional stat&^of^ach individual herd member such that the 
directing means is only activated at pre-s&ected points in time or at pre-selected 
time intervals in the reproductioi^orjactatron cycles, 

(iii) means f^r detecting signals generated in the presence of a compound or pa- 
rameter being ar 



(e) means for converting the detected signals to^set of data that is indicative of the 
35 physiological and^p4>TTTffntional condition of said individual herd member, 

(f) means for storage or said set Uf-data descriptive of the physiological and/or nutritional 
condition for said individual herd members\and 
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(e) data output means 



2. A system according to claim 1 wh^e^he sample collecting means is adapted to collect a 
milk sample from an indivictual-maTTT^ gland of a herd member. 

3. A system accord ingTtrrta+fw-4^ sample collecting means is adapted to collect a 
sample combining milk from two or more marrTh^y glands of a herd member. 

4. A system according to claim 2 or 3 where the sample collecting means is capable of 
10 collecting a proportional milk sample. 

5. A system according to claMn^2 or 3 where the sample collecting means is capable of 
collecting a subsample ddring a pre-selected time interval of the milking operation. 

15 6. A system according to claim 1 where the sample collecting means comprises means for 
storing a milk sample being collected. 
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7. A system according to o3T 
mixing means. 



where the means for storing a milk sample comprises 



8. A system according to any of claims 1-3 or 6 wttere the sample collecting means further 
comprises or is operationally connected with^tieast one of (i) means permitting the sam- 
ple collecting means to be cleaned between samples, (ii) means for storing a buffer solu- 
tion or a dilute solution, (iii^m^ans for connecting the means for storing a milk sample to 
25 the analytical means^^the means for storing a buffer solution or the dilute solution, the 
milking system apd/or a sample discharge outlet, (iv) means for controlling the 
temperature ofthe milk sample being collected and (v) means for transporting the milk 
sample being\collected. 



30 9. A system according to any of claims 1-3 
comprises means for storing a plurality of 



oraswhere the sample collecting means 
imples. 
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10. A system accordipg'fo claim 9 where the means for storing a plurality of milk samples 
is in the form of a device comprising a plurality of milk storage containers. 

11. A system according to claimlQj^her^TRe device comprising a plurality of milk storage 
containers is insertab|^-4ntothe milk collecting means prior to collecting milk samples and 
is removable herefrom when theTrfwrality of samples is collected for bringing it into opera- 
tional contact with the analytical means. 
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12. A system according to cliffs 6 or 7 vtfhere the means for storing a milk sample has a 
pressure that is different(from the pressure of the milking system to which said means is 
connected. 

5 

13. A system according to any of claims 1-3 or 6^vhere the means for collecting a milk 
sample is connected to an element of the milkinq^ystem selected from the group 
consisting of a teat cup, a teat tube, ajpilk-fnete ring device and a milk transporting tube. 

10 14. A system accord inq^fedclaim 13 where the means for collecting a milk sample is con- 
nected to a tubing efement of the milking system, said means is optionally provided with a 
separate milk metering device. 



15. A system according td'-dajml where the separate means for analysing individual 
15 compounds or parameters in the milR^sarople includes means for analysing at least one 
compound or parameter selected from the grmTpK^onsisting of a compound or parameter 
that is indicative of mastitis, a compound or parameter that is indicative of the reproduc- 
tion cycle state of the milking animal and a compound or parameter that is indicative of 
the energy and nutritional state of the milking^afrtmal. 
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16. A system according to claim^TS comprising separate analysing means for analysing a 
compound or parameter ipdicative of mastitis that is selected from the group consisting of 
somatic cells, microbiaKcells or parts thereof, an enzyme, a protein, a lipid, a mineral, a 
trace element, milkiemperature, conductivity of the milk and a particle that is separable 
25 by filtration. 



17. A system according to claim 16~^vher^tlre-compaiJ^ indicative of mastitis is an en- 
zyme, the amount of which is increased in milk from an imjamed mammary gland. 

30 18. A system according to claim 17 whereJJw^nzyme is selected from the group con- 
sisting of lactate dehydrogena§e-ftn5H) and beta-N-acetylglucosaminidase (NAGase) E.C. 
3.2.1.52. 

19. A system according to claim 18 wnere the separate analysing means for analysing 
35 NAGase is capable of detecting an amount ofTJAfiase^which is in the range of 0 to 0.1 
U/ml and/or an amount of LDH.jArt*efTT^^ range of 100 to 2000 U/ml. 



20. A system accordita^J^LJJaJflF^^ analysing means for analysing a 

compound or parameter, the presence or amount bf which in milk is indicative of the re- 
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production cycle state of th^ntTTklng animal that is selected from the group consisting of a 
compound that indicates pro-oestrus, a compound that is indicative of oestrus (heiat), a 
compound that indica\^§dhoestrus and a compound that indicates pregnancy. 



5 21. A system according to claim 20 where the cfc 
cycle state of the milking animal is a hormone. 



ipound indicative of the reproduction 



22. A system according toda^rfTSl where the hormone to be analysed is progesterone. 

10 23. A system accqfrding to claim 22 where the separate analysing means for analysing 
progesterone is cap^bl^ofdetecting an amount hereof in the milk sample which is in the 
range of 0 to 30 ng/ml, indudTnc^ 

24. A system according to claim 15 comprising septate analysing means for analysing a 
15 compound or parameter indicative of the energy and/or nutritional state of the milking 
animal that is selected from the group consisting of^compound or parameter that is in- 
dicative of the protein balance of the milkh^^-^ffnmal and a compound or parameter that is 
indicative of the overall energy balafifeof the milking animal. 

20 25. A system according^ claim 24 where the compound or parameter that is indicative of 
the protein balance/of the milking animal is selected from the group consisting of milk urea 
nitrogen (MUIM) ^hd total milk protein. 

26. A system accoMmg to claim 25 where the separate analysing means for analysing a 
25 compound or parameter^lratjsjndicative of the protein balance of the milking animal is 

capable of detecting an amount ofMUlTlfrhi in the range of 0 to 1000 mg/l including 0 
to 700 mg/l. 

27. A system according to claim 24 wh^etfie compound or parameter that is indicative of 
30 the overall energy balance of ^e^fnilking animal is selected from the group consisting of a 

ketone body compound and^total milk fat content. 
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28. A system according t o"ttajQTZ7 where the ketone body compound is selected from the 
group consisting of acetolactate, beta-hydroxyBTTtTTBte^BOHB) and acetone. 

29. A system according tp-<1STm 28 where the analysing means for analysing a compound 
or parameter that is incbeay**3-©£^ balance of the milking animal is capa- 
ble of detecting an amount of BOHB which is inttie range of 0 to 0.7 mM. 
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30. A system according t^e^Tm 1 where the separate means for analysing an individual 
compound or parameter in the milk sample include means for analysing at least one com- 
pound selected fronvttie group consisting of NAGase, progesterone, milk urea nitrogen, 
total protein content, BOHB7*E5rat^a%<£>ntent and milk yield. 

5 ^"^v 

31. A system according to any of claims 1-3, 6 ok 15 where the means for analysing a 
plurality of compounds or parameters in a milk sajnple is analytically linked to a plurality of 
means for collecting a milk sample. 

10 32. A system according to^etaTm 31 where milk samples collected by the plurality of means 
for collecting a milk sdmple is transported to the means for analysing a plurality of 
compounds or parameters in a milk sample via a tube element, via a conveyer element or 
by hand. 

15 33. A system according to cla7nT*34^here the means for analysing a plurality of com- 
pounds or parameters in a milk sample is spatially separated form the plurality of means 
for collecting a milk sample. 

34. A system according to claim 32 where each individual n^ilk sample is collected in an 
20 enclosure element. 

35. A system according to any o£"dalms 1-3, 6 or 15 where means for analysing a plurality 
of compounds or paramejefs is placed at each milking site. 

25 36. A system accoiraing to claim 1 where the data storage means comprises a database 
containing for eachxidividual herd member multiple data related to previous analyses of 
milk samples from herdrrTemteei^forthe presence of individual compounds or parameters. 

37. A system according to claim 36 where the multiple dataHoclude data selected from the 
30 group consisting of data for identifying the milking site, mjJJ^teld data, data to identify the 

individual herd members, data related tojoa44ty;T : eproduction state and lactation state of 
the herd members including da}^-1f(ak:ating points in time in the reproduction and lactation 
cycles, data for time of sample collections, historical analytical data for the physiological 
and nutritional state, historic^data for compositions of milk samples, feeding scheme 
35 data, disease rec??ord data inclu^Thg^l^tafor previous disease treatments. 

38. A system according to claimjjfi-wbe^ storage means is, or is operationally 
linked to, a data manaaefnent system that is capable of comparing real time analytical 



data received from the signal detection meanirw*<h data stored in the data storage means 
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and, based thereupon, gpff^rating and transmitting an instruction message to the herd 
manager. 

39. A system according to claim 1 or 38^H^re the data storage means is operably linked 
5 to a database comprising historical data descriptive of the physiological and nutritional 
condition collected from members of one or mora different milk producing animal herds, 
said database either being part of the systgp^dr being an external database operationally 
linked to the system. 

10 40. A system accordptff to claim 39 where the external database is operationally linked to 
the system via the/internet. 

41. A system according^o^laim 38 where the instruction message indicates that a specific 
herd member is ready for insemTrfc 

15 

42. A system according to claim 38 where the instruction message indicates that a specific 
herd member is in need of mastitis treatment. 

43. A system according to claim 38 where the ins£pdction message indicates that at least 
20 one. specific herd member is in need of a feeding scheme adjustment. 

44. A system according to clajpr^8 where the recipient of the instruction message is a pre- 
selected specialist including a farmer, a veterinarian, an inseminator or a farm 
management consult^m. 

25 

45. A system according to claim 1 where the analysing means comprises means for per- 
forming an analysisv^elected from the group consisting of an enzymatically based assay, an 
immunologically based a^say^^^biosensor analysis, a biochemical assay, a spectrometric 
assay and a flow injection based assay. 

30 

46. A system according to claim 45 where thejpalySfng means comprises solid support 
analytical devices. 

47. A system according to claim 46 where the analysing means comprises or is opera- 
35 tionally linked to mean§ ,fc fei=-stQdag_and transporting the solid support analytical devices. 



48. A method for optimising^tkeTDTOduction performance of a milk producing animal herd 
using the system according to any of claims 1-3, 6, 15, 36 or 41, the method comprising 
the steps of: ' 
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(i) collecting at a milking^tea milk sample from each individual member of the herd, 

(ii) contacting said sari^rplgwith the analysing means that, in the presence of at least one 
compound or parameter indicative^of^the^Qhysiological and/or nutritional condition of the 
herd member, generates a detectable signal/cfc^tectable signals, 

(iii) recording in the signal detection means^be character of said signal(s) to provide a set 
of analytical data indicative of thej^pe^ence and/or amount of said compound or parame- 

10 ter, 

(iv) having the generated data processed to provide a set of data descriptive of the 
physiological and/oKQUtritional condition of the individual herd member, and 

15 (v.) taking, on the basis of the set of dataT^i^vided, appropriate steps to improve or correct 
the physiological and/or nutritional condition ofany of the herd members in need of such 
improvement or correction. 

49. A method for optimising the production perfpfffJance of a milk producing animal herd 
20 comprising a plurality of individual hej^UrrTembers using an automated or semi-automated 
system for optimising the production performance of a milk producing animal herd, the 
system comprising the foUtfwing interconnected means: 

(a) means for collect/ng a milk sample from an individual member of said herd, said means 
25 is connectable to theVierd milking system, 



ion code assigned to each of the individual 



(b) means for recognising a uniqueicllr 
herd member, 



30 (c) means for storing data including data for the^by^iological and nutritional state of said 
each individual herd member includina^t^undicating point in time in the reproduction 
and lactation cycles, 




(d) means for analysing Va plurality of compounds or parameters in a milk sample being 
35 collected, said plurality of conTpeua ds or parame ters at least including a compound or pa- 
rameter indicative of mastitis, a compound indicatTvejJT^ie reproduction cycle state, at 
least one compound indicativejjf^the^ot^nTTSalanc^ of the herd member and at least one 
compound indicative ^fffiei energy balance state of the herd member, said analysing 
means comprising 
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(i) separate means^ftfranalysing individual compounds or parameters in the milk 
sample, each of smd separate means is capable of generating a detectable signal in 
the presence of an indlvrarja+HWiJJi^compound or parameter, and 



(ii) means for detecting signals generat 
rameter being analysed, 



in the presence of a compound or pa- 



(e) means for conver^rfig the detected signals to a set of data that is indicative of the 
10 physiological and/or\nutritional condition of said individual herd member, 

(f) means for storage of said set^JfTtetsdescriptive of the physiological and/or nutritional 
condition for said individual herd members, af 

m . 

M" 15 (e) data output means, 

SI 

m 

fll the method comprising the steps of: 
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(i) collecting at a milking sije^a milk sample from each individual member of the herd, 

(ii) contacting said^ample with the analysing means that, in the presence of at least one 
compound or parameter indicative of the physiological and/or nutritional condition of the 
herd member/ generates a detectable signal/detectable signals, 



25 (iii) recording in tTre^ignal detection means the character of said signal(s) to provide a set 
of analytical data indicative^Jf-th^presence and/or amount of said compound or parame- 
ter, 

(iv) having the generated data processed to^fovide a set of data descriptive of the 
30 physiological and/or nutritional condifieiTof the individual herd member, and 
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(v) taking, on the b^sisof the set of data provided, appropriate steps to improve or correct 
the physiologicafand/or nutritional condition of any of the herd members in need of such 
improvement &r correction. 



50. A method according to claim 49 usinqgjs^stem where the sample collecting means is 
adapted to collect a milk sarjxpieH?ornan individual mammary gland of a herd member. 
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51. A method according to clajjp-^Tisjng a system where the sample collecting means is 
adapted to collect a sanjprecombining milk from at least two mammary glands of a herd 
member. 

5 52. A method according to claim 50 ol^5?±*44sing a system where the sample collecting 
means is capable of collecting a proportional mH^: sample. 

53. A method according to claims 50 or Slysrflg a system where the sample- collecting 
means is capable of collecting a su^s^fnple during a pre-selected time interval of the 

10 milking operation. 

54. A method acceding to claim 49 using a system where the sample collecting means 
comprises mean^for storing a milk sample being collected. 

15 55. A method according to clalTrb^jjsing a system where the means for storing a milk 
sample comprises mixing means. 

56. A method according to claims 49 or 54 using a s9$tem where the sample collecting 
means further comprises, or is operationally connepfced with, at least one of (i) means 

20 permitting the sample collecting means to„be^cleaned between samples, (ii) means for 
storing a buffer solution or a dilutee-solution, (iii) means for connecting the means for 
storing a milk sample to theydfialytical means, the means for storing a buffer solution or 
the dilute solution, the linking system and/or a sample discharge outlet, (iv) means for 
controlling the temperature of the milk sample being collected and (v) means for 
25 transporting the mil\£ sample being collected. 

57. A method according to"cta+GQs49 or 54 using a system where the sample collecting 
means comprises means for storing apirrPaiitY^^fjriilk samples. 

30 58. A method according to claim 57 using a sysj^m^here the means for storing a plurality 
of milk samples is in the form of a d^yte^comprising a plurality of milk storage containers. 



59. A method according tox^aim 58 using a system where the device comprising a plurality 
of milk storage containers is ins^ecrlTTtcrth c mil k-co JJggting means prior to collecting milk 
35 samples and is removed herefrom when the pluraMtyjo£*s3mples is collected for bringing it 
into operational contact with the apaJytrcal means. 
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60. A method according t^et^Tms 54 or 55 using a system where the means for storing a 
milk sample has a pressure that is different from the pressure of the milking system to 
which said means is\connected. 

61. A method according to any of claims*39-or54 using a system where the means for col- 
lecting a milk sample is connected to an elementbf the milking system selected from the 
group consisting of a teat cup, a teat tube a milk fljiw metering device, and a milk trans- 
porting tube. 
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10 62. A system according to claip^6l where the means for collecting a milk sample is con- 
nected to a tubing elem^ftfof the milking system and is provided with a separate milk flow 
meter. 

63. A method accordifrg^o claim 49 where the compound indicative of mastitis is an en- 
15 zyme, the amount of which isTrltrreas.gdin milk from an inflamed mammary gland. 

64. A method according to claim 63 where the enzyrrtevjs selected from the group con- 
sisting of lactate dehydrogenase (LDH) and beta-N-acetyl^lucosaminidase (NAGase) E.C. 
3.2.1.52. 
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65. A method according to claim 64 usm^a system where the analysing means for ana- 
lysing NAGase is capable of detpetfng an amount of NAGase which is in the range of 0 to 
0.1 U/ml and/or an amounTof LDH which is in the range of 100 to 2000 U/ml. 



25 66. method according to claim 49 using a system comprising separate analysing means for 
analysing a compound or parameter, the presence or amount of which in milk is indicative 
of the reproduction cy&e state of the milking animal that is selected from the group 
consisting of a compound tfrat^ndicates pro-oestrus, a compound that is indicative of 
oestrus (heat), a compound that indicat-es^cM-oestrus and a compound that indicates 

30 pregnancy. 

67. A method according to claim£€r*where the compound indicative of the reproduction 
cycle state of the milking anjrfial is a hormone. 



35 68. A method according tdV^aim 67 where the hormone to be analysed is progesterone. 



69. A method according to claim 6£^usTng a system comprising analysing means for ana- 
lysing progesterone that is e nable of detecting a n amount hereof in the milk sample which 
is in the range of 0 to 30 ng/ml including 0 to 20 rwml. 
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70. A method according t^Gtetfn 49 using a system where the compound or parameter 
that is indicative of th^Cprotein balance of the milking animal is selected from the group 
consisting of milk urea nitrog^frfHUJ^and total milk protein. 

71. A method according to claim 70 using a system where the analysing means for ana- 
lysing a compound or parameter that is indicative of the protein balance of the milking 
animal is capable of detecting an amguRt^SfMUN which is in the range of 0 to 1000 mg/l 
including 0 to 700 mg/l. 

72. A method aacording to claim 49 where the compound or parameter that is indicative of 
the overall energy balance of the milking animal is selected from the group consisting of a 
ketone body compound and total milk fat content. 



15 73. A method according to claiftwl2 where the ketone body compound is selected from the 
group consisting of acetolactate, beta-hydroxybutyrate (BOHB) and acetone. 

74. A method according to claim 73 using a system where the analysing means for ana- 
lysing a compound or parameter that is indicative of the overall energy balance of the 

20 milking animal is capable of detecting^ an'amount of BOHB which is in the range of 0 to 0.7 
mM including 0.1 to 0.7 mM. 

75. A method according to any of claims 49, 54 or 63 using a system where the means for 
analysing a plurality of compounds or parameters in a milk sample is analytically linked to 

25 a plurality of means for collecting a milk sample. 



76. A method Recording to claim 75 where milk samples collected by the plurality of means 
for collecting a mftk^sgmple is transported to the means for analysing a plurality of 
compounds or parametersirrTrrT!tk-saiaQ.|Dle via a tube element, via a conveyer element or 
30 by hand. 



77. A system accordin 
enclosure elema 




claim 75 where each individual milk sample is collected in an 



35 78. A method according to claim 75 wfi^re the means for analysing a plurality of com- 
pounds or parameters in a mj]k-s3mple is spatially separated form the plurality of means 
for collecting a milksarrfple. 
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79. A method according to cl£4flrT39 using a system where the data storage means com- 
prises a database contaipfng for each individual herd member multiple data related to 
previous analyses of millos^mples from herd members for the presence of individual 
compounds or parameters. 

5 

80. A method according to claim 79 where the'Wiultiple data include data selected from the 
group consisting of data for identifying the milling site, milk yield data, data to identify the 
individual herd members, data related^fee - *j5arity, reproduction state and lactation state of 
the herd members including datcfindicating points in time in the reproduction and lactation 

10 cycles, data for time of sample collections, historical analytical data for the physiological 
and nutritional state^nistorical data for compositions of milk samples, feeding scheme 
data, disease record data including data for previous disease treatments. 

81. A method accord ing^to^laim 79 where the data storage means is, or is operationally 
15 linked to, a data management system^hat is capable of comparing real time analytical 

data received from the signal detection me^ns with data stored in the data storage means 
and, based thereupon, generating and transmitting an instruction message to the herd 
manager. 

20 82. A method according to claini^or 81 using a system where the data storage means is 
operationally linked to a database comprising historical data descriptive of the physio- 
logical and nutritional condition collected from members of one or more different milk pro- 
ducing animal herdsf said database either being part of the system or an being an external 
database operationally linked to the system. 

25 

83. A system accordiftg^o claim 82 where the external database is operationally linked to 
the system via the internet. 

84. A method according to claim 81 where thejpsf ruction message indicates that a specific 
30 herd member is ready for inseminatiop-of^becomes pregnant. 

85. A method according t*f claim 81 where the instruction message indicates that a specific 
herd member is in need ormastitis treatment. 



35 86. A method according to claim34-wfiere the instruction message indicates that at least 
one herd member is in o,e£ffof a feeding scheme adjustment. 



87. A method according to 
pre-selected specialist incl ( 
tant. 



where the recipient of the instruction message is a 
a farmer, a veterinarian or a farm management consul- 




5 88. A method according to claim 49 using a system where the analysing means comprises 
means for performing an analysis selected from th^/group consisting of an enzymatically 
based assay, an immunologically based ag^ayTa biosensor analysis, a biochemical assay, a 
spectrometric assay and a flowjpjerdfion based assay. 



10 89. A method according to claim 88 where the analysing means comprises solid support 
analytical devices. 

90. A method according toctet«a^89 where the analysing means comprises or is operably 
linked to means for storing and transportma the solid support analytical devices. 
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91. An apparatus for analysing a plurality of compounds or parameters in a milk sample of 
an individual member of a milk producing animal herd, said apparatus comprising: 

(i) separate means for analysin^ftlclividual compounds or parameters in the milk 
sample, each of said sepafate means is capable of generating a detectable signal in 
the presence of arwfidividual sample compound or parameter, 
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(ii) means^or directing a part of the milk sample to each separate analysing 
means,^aid directing means being controlled by means for storing data for the 
physiological and nutritional state of each individual herd member, including data 
indicatJmg point in time in the reproduction and lactation cycles of said herd mem- 
ber, sucFK^hat the directing means is only activated at pre-selected points in time 
or at pre-selectedjime intervals in the production or lactation cycles of the indivi- 
dual herd member. 



' 92. An apparatus according to claim^arTurther comprising means for detecting signals 
generated in the presence 9pa*compound or parameter being analysed, 

93. An apparatusysrccording to claim 91 or 92 provided with means for connecting it with at 
35 least one of: 



(a) means for collecting-^-rnTTirsample from an individual member of said herd, said means 
is connectable to £hv-l ier d"n i t Hwigsystem, 
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(b) means for recogni^^rT identification code of the individual herd member, 

(c) means for^oring data including data for the physiological and nutritional state of said 
each individual her3"TrreraJagr^cluding data indicating point in time in the reproduction 

5 and lactation cycles, 

(d) means for convertingtl^e^fected signals to a set of data that is indicative of the 
physiological anpl/tffmjtritional condition of said individual herd member, 



10 (e) means for stera&gj^said set of data descriptive of the physiological and/or nutritional 
condition for said individualhera^Bembers, and 



(f) data outpyt-fBe^ffsT 



